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Abstract
Background: In the United States, it is estimated that 40% of adults utilize complementary and alternative
medicine (CAM) therapies. Recently, national surveys report that over 90 million adults have inadequate health
literacy. To date, no study has assessed health literacy and its effect on CAM use. The primary objective of this
study was to assess the relationship between health literacy and CAM use independent of educational attainment.
Second objective was to evaluate the differential effect of health literacy on CAM use by race.
Methods: 351 patients were recruited from an outpatient primary care clinic. Validated surveys assessed CAM use
(I-CAM-Q), health literacy (REALM-R), and demographic information. We compared demographics by health literacy
(adequate vs. inadequate) and overall and individual CAM categories by health literacy using chi square statistics.
We found a race by health literacy interaction and ran sequential logistic regression models stratified by race to
test the association between health literacy and overall CAM use (Model 1), Model 1 + education (Model 2), and
Model 2 + other demographic characteristics (Model 3). We reported the adjusted effect of health literacy on CAM
use for both whites and African Americans separately.
Results: 75% of the participants had adequate literacy and 80% used CAM. CAM use differed by CAM category.
Among whites, adequate health literacy was significantly associated with increased CAM use in both unadjusted
(Model 1, OR 7.68; p = 0.001) and models adjusted for education (Model 2, OR 7.70; p = 0.002) and other
sociodemographics (Model 3, OR 9.42; p = 0.01). Among African Americans, adequate health literacy was not
associated with CAM use in any of the models.
Conclusions: We found a race by literacy interaction suggesting that the relationship between health literacy and
CAM use differed significantly by race. Adequate health literacy among whites is associated with increased CAM
use, but not associated with CAM use in African Americans.
Background
Complementary and Alternative Medicine (CAM) is
defined by the United States National Center for Com-
plementary and Alternative Medicine (NCCAM) as
“a group of diverse medical and healthcare systems,
practices, and products that are not presently considered
to be part of conventional medicine” [1]. In the United
States, it is estimated that 83 million adults [2,3] utilize
CAM with total out-of pocket expenditures approaching
$33.9 billion yearly [4].
CAM use is common among patients with medical ill-
nesses [5-9] and has been associated with an increased
number of chronic conditions [10,11], and greater health-
care utilization [12]. Studies also suggest that CAM use is
related to socioeconomic variables such as higher educa-
tional attainment [6,13-16] and income status [15].
Higher CAM use has also been associated with health
behavior such as lower medication adherence in certain
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associated with health outcomes such as quality of life
measures [20-23].
Research has also focused on health literacy and its
relationship to chronic disease management and clinical
outcomes [24-27]. Health literacy is defined as “the ability
to access, understand, evaluate and communicate infor-
mation as a way to promote, maintain and improve
health in a variety of settings across the life-course.” [28].
Recent national surveys report that over one-third of
adults have limited health literacy [29]. Studies indicate
that patient health literacy skills are associated with dis-
ease knowledge and self-management [24-27], medica-
tion adherence [30], quality of life [31,32] and clinical
outcomes [27,33,34]. Studies also suggest that correla-
tions exist between health literacy status and socioeco-
nomic status [33,35-37]. In addition, evidence exists that
educational attainment may not inevitably predict health
literacy skills [25]. This is of importance since many
population surveys that measure educational attainment
do not include separate measures for health literacy.
In studies among patients with chronic illnesses, health
literacy, along with CAM use, has been associated with
health behavior. Examining the possible relationship
between health literacy and CAM use may expand our
understanding of behavioral determinants. Given research
t h a tC A Mu s em a yd i f f e rb yr a c e[ 3 ] ,a n a l y s i sb yr a c i a l
categories may further delineate the overall impact of
health literacy on CAM use. The knowledge of how these
factors relate may benefit future interventional studies
aimed at therapeutic targets that modify patient behavior.
To our knowledge, few studies have assessed the relation-
ship between health literacy status and CAM use. In addi-
tion, few studies have assessed the independent
association between health literacy and CAM use by racial
categories. The first objective of this study was to assess
the association between health literacy and CAM use inde-
pendent of educational attainment utilizing a valid CAM
measure. The second objective was to evaluate the differ-
ential effect of health literacy on CAM use by race. Based
upon prior literature, we hypothesized that adequate
health literacy would predict increasing CAM use and
further hypothesize that this relationship would differ by
race and that whites with adequate literacy would have
increased CAM use compared to African Americans.
Methods
Sample
351 patients at an adult primary care clinic of an aca-
demic medical center in the southeastern United States
were recruited for the study. The clinic assesses adults
aged eighteen and older with the patient volume remain-
ing the same across most months. Study patients were
recruited over a 10-week period in the summer months.
The time frame for recruitment was chosen in line with a
research course for undergraduate students undertaking
research projects. Our sample size estimation was based
on determining a difference between health literacy sta-
tus (adequate vs. inadequate) and CAM use (type 1 error
rate of 0.05). Consenting patients completed validated
surveys to assess health literacy, CAM use, and socio-
demographic information. Approval for the study was
obtained from our Institutional Review Board.
Demographic variables
Age was assessed as a categorical variable: 16-34 years,
35-49 years, 50-64 years, and 65 or greater years old.
Race/ethnicity was categorized as white, black and His-
panic or other racial origin. Marital status was categor-
ized as currently married and not married. Four levels
of education were created: less than high school gradu-
ate, equal to high school graduate/no college, less than
college graduate, and greater than college graduate.
Employment status was categorized as currently
employed and unemployed. Personal income was cate-
gorized as ≤ $10,000, ≤ $25,000, ≤ $50,000, < $75,000
and ≥ $75,000. Four categories of insurance status were
created: private, Medicaid, Medicare, and uninsured.
Health status was based on the individual’sc u r r e n to p i -
nion of his or her health in comparison to 12 months
previously (better, same, or worse than 12 months ago).
For this analysis, perceived health status was categorized
as better, same and worse.
Health literacy
We assessed health literacy by using the Revised Rapid
Estimate of Adult Literacy in Medicine (REALM-R), an
eight-item instrument designed to rapidly screen
patients for potential health literacy problems. The
REALM-R has been previously correlated with the Wide
Range Achievement Test Revised (WRAT-R) (0.64) and
as c o r eo f6o nt h eR E A L M - Ri d e n t i f i e d2 6o f3 0p e r -
sons scoring more than 1 standard deviation below the
mean on the WRAT-R, corresponding to a sixth grade
reading level” [ 3 8 ] .T h eR E A L M - Ra l s oh a sas h o r t e r
response burden than the WRAT-R and demonstrated a
Cronbach’s a of 0.91 [38]. The REALM-R is scored on a
scale of 0 to 8 and asks patients to read a series of eight
medical words, and a correct response is given for each
correct pronunciation. These words include: osteporosis,
allergic, jaundice, anemia, fatigue, directed, colitis and
contipated. Scores of 6 or less correspond to a grade 6
reading level and identify patients at risk for poor health
literacy [38]. For this analysis, health literacy was cate-
gorized as adequate health literacy (REALM-R > 6) and
inadequate literacy (REALM-R ≤ 6).
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We assessed CAM use using the International Question-
naire to Measure Use of Complementary and Alternative
Medicine (I-CAM-Q) developed and tested by the
National Research Center in Complementary and Alterna-
tive Medicine (NAFKAM) in Norway [39]. The I-CAM-Q
asked patients if they had used herbs/herbal medicine,
vitamins/minerals, and homeopathic remedies in the last
12 months. It also asked patients if they had used any of
the following self-help practices in the last 12 months:
meditation; yoga; qigong; tai chi; relaxation techniques;
visualization, attending a traditional healing ceremony; or
prayer for own health. For each type of CAM use, respon-
dents were asked to indicate if they currently use it, main
reason for last use, and to evaluate how helpful they found
it [39]. For this analysis, CAM use was defined as using
any of the above modalities or self-help practices.
Statistical analysis
We performed three sets of analysis. First, we ran a confir-
matory factor analysis to determine the factor structure of
the REALM-R and calculated Cronbach’s a for REALM-R
to establish its internal consistency in our study popula-
tion. Second, we compared sample demographics by
health literacy status (adequate vs. inadequate), and com-
pared overall CAM use and individual CAM categories by
health literacy status using chi-squared statistics. Third,
we tested and found a race by literacy interaction in our
analysis. We subsequently ran sequential logistic regres-
sion models stratified by race to test the association
between health literacy and overall CAM use (Model 1),
health literacy and overall CAM use controlling for educa-
tion (Model 2), and health literacy and overall CAM use
controlling for both education and other demographic
characteristics (Model 3). We only report significant find-
ings for both whites and African Americans separately
because of the interaction. For each regression model,
overall CAM use (meditation, yoga, tai chi, relaxation,
visualization, traditional healing, prayer, herbal medicine,
vitamins, and homeopathy) was the dependent variable,
and health literacy was the primary independent variable
with education and other demographic variables (age, sex,
marital status, household income, and health status)
sequentially added in the model as covariates. All analyses
were performed with STATA version 10 (Stata Corp. LP,
College Station, TX), and a two-tailed a of 0.05 was used
to assess for significance. Variables were included in the
model based on clinical relevance.
Results
Factor analysis, internal consistency and reliability
The principal component analysis yielded an 8-item
Realm-R with one factor having a measured eigenvalue
of 5.02 that accounting for 63% of the variance. The
eigenvalues provide the variance explained by each fac-
tor. Factor loadings ranged from 0.77 to 0.82. All indivi-
dual items correlated at greater than 0.75 with this
factor [40].
An item analysis for the 8-item Realm-R revealed a
Cronbach’s a of 0.91. The item-test correlation of the 8-
item Realm-R ranged from 0.79 to 0.84 and the item
analysis showed that alpha would not be meaningfully
improved by dropping any one item from the scale.
Overall sample characteristics
A total of 351 men and women were invited and recruited.
347 (98.8%) participants completed the surveys. 142
respondents (41%) were African American. Table 1 shows
the demographics of the study by health literacy status. In
the study, 75% of the patients had adequate health literacy
and 25% had inadequate health literacy. Participants with
adequate literacy were more likely to be over 50 years old
(50+; 55.3%), white (68.8%), female (69%), married (55%),
college graduate or higher (51.2%), employed (61.6%), have
a household income > $75,000 (31.2%), have private insur-
ance (67.1%), and reported their health status as better or
same as last year (84.2%).
Sample characteristics by health literacy
In our sample, there were significant differences in health
literacy level by demographic characteristics. Adequate
health literacy was higher among white and Hispanic/
other race compared to black race (93% white, 82% Hispa-
nic/other versus 49% black; p < 0.001), and also higher
among married (84% married versus 67% unmarried; p <
0.001), employed (81% employed versus 67% unemployed;
p = 0.003), and the ones who had health insurance (85%
privately insured versus 46% noninsured; p < 0.001). Ade-
quate health literacy was higher among those with higher
educational attainment (95% > college graduate versus
51% < high school graduate; p < 0.001), and higher house-
hold income (98% > $75,000 versus 52% < $10,000; p <
0.001), Gender and perceived health status were not statis-
tically different by health literacy level.
Health literacy and different types of CAM use
Health literacy status (adequate vs. inadequate) varied by
category of CAM use. Table 2 displays health literacy
status and the different types of CAM use. In our overall
sample, 80% of the participants used CAM. Categorized
by health literacy levels, 82% of those with adequate
health literacy used CAM, while 74% of those with
inadequate health literacy used CAM and this difference
did not attain statistical significance. By CAM use cate-
gory: 17% used meditation (14% adequate vs. 24% inade-
quate; p = 0.03) and 56% used vitamins (61% adequate
vs. 42% inadequate; p = 0.003) which were both statisti-
cally significant.
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inadequate), 18% used relaxation (18% adequate vs. 19%
inadequate), 14% used herbal medications (13% adequate
vs. 17% inadequate), 6% of the sample used yoga (7% ade-
quate vs. 4% inadequate), 5% used visualization (7% ade-
quate vs. 2% inadequate), 4% used homeopathy (4%
adequate vs. 6% inadequate) < 1% used tai chi (0.4% ade-
quate vs. 2% inadequate), < 1% attended traditional heal-
ing (0.4% adequate vs. 2% inadequate), and which were
not statistically significant. No subjects used qigong as a
CAM modality and subsequently this modality was
excluded from our analysis.
Table 3 shows sequentially built logistic models of
CAM use. Our analysis did show a significant race lit-
eracy interaction and subsequent testing of our separate
models by racial category (Table 3) revealed that ade-
quate health literacy among whites was associated with
increased CAM use (Model 1, OR 7.68; 95% CI 2.35-25.1,
p = 0.001). Adequate health literacy among whites
remained significantly associated with increased CAM
Table 1 Sample Characteristics by Health Literacy Levels
Characteristics (n = 347) Adequate Health Literacy
(REALM-R > 6)
Inadequate Health Literacy
(REALM-R < 6)
P-value
260(74.9) 87(25.0)
Age Categories
16-34 years 23.1 12.8 0.120
35-49 years 21.6 20.9
50-64 years 32.6 44.2
65 + years 22.8 22.1
Race
Black 27.7 82.7 < 0.001*
White 68.8 14.9
Hispanic/Other 3.5 2.3
Gender
Male 31.0 36.0 0.387
Female 68.9 63.9
Marital status
Currently married 55.0 32.5 < 0.001*
Not married 44.9 67.5
Education categories
Less than high school graduate 8.3 23.8 < 0.001*
High school graduate 17.8 47.6
Less than college graduate 22.6 20.2
College graduate or higher 51.2 8.3
Employment status
Currently employed 61.6 43.5 0.003*
Unemployed 38.4 56.5
Income categories
< $10,000 10.9 30.5 < 0.001*
$10,000-< $25,000 13.4 42.7
$25,000-< $50.000 24.3 18.3
$50,000-< $75,000 20.2 6.1
$75,000 + 31.1 2.4
Insurance status
Private 67.1 36.1 < 0.001*
Medicaid 7.5 18.1
Medicare 20.2 27.7
Uninsured 5.2 18.1
Health status
Better or same as last year 84.2 87.1 0.527
Worse than last year 15.8 12.9
*p< 0.05
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95% CI 2.14-27.7, p = 0.002) and other demographics
(Model 3, OR 9.42; 95% CI 1.66-53.5; p = 0.01). Adequate
health literacy among African Americans was not signifi-
cantly associated with CAM use (Model 1, OR 1.15; 95%
CI 0.50-2.64; p = 0.74 and remained not significantly
associated with CAM use after controlling for education
(Model 2, OR 0.86; 95% CI 0.33-2.23; p = 0.76) and
socio-demographics (Model 3, OR 0.97 95% CI 0.27-3.48;
p = 0.96).
Discussion
In our study we found a race by literacy interaction sug-
gesting that the relationship between CAM use and health
literacy differed significantly by race. Consistent with our
hypothesis, our analysis by race revealed that CAM use
was related to adequate health literacy among whites how-
ever, CAM use was not related to health literacy among
African Americans. Among whites, the relationship
between CAM use and adequate literacy remained signifi-
cant after adjusting for educational attainment and other
sociodemographic variables. Also, health literacy levels
were higher among whites as compared to African Ameri-
cans suggesting that adequate health literacy may predict
overall CAM use. This is consistent with research that
health literacy skills are associated with health seeking
behaviors [41,42].
Our results also indicate that health literacy status dif-
fered by CAM use category. Specifically, adequate health
literacy was associated with vitamin use while inadequate
health literacy was associated with meditation use. One
possible explanation for this discrepancy is that only a
small portion of our patients used meditation compared to
vitamins. The small sample of patients that used medita-
tion (n = 57) may not reflect actual relationships in the
population as a whole. Also, unmeasured patient level fac-
tors may have influenced our results. For instance, it is
possible that patients with cormorbid illnesses and subse-
quent disease familiarity may be more apt to take pill
based therapies compared to other CAM modalities based
upon prior familiarity with medications. Larger population
studies including patient level factors such as health
knowledge and health literacy need to be conducted to
accurately predict the independent relationship between
health literacy and different CAM modalities.
Although national estimates indicate that whites are
more likely use CAM than African Americans [2], pre-
vious national surveys lacked measures of health literacy.
Factors such as health literacy may explain the propensity
to use CAM in certain populations. In addition, although
Table 2 Health Literacy and different types of CAM use
Types of CAM use All
(%)
Adequate Health Literacy
(%)
Inadequate Health Literacy
(%)
P value
Overall CAM use 278(80.1) 214(82.3) 64(73.6) 0.077
Vitamins 192(56.3) 156(60.9) 36(42.4) 0.003*
Prayer 177(51.6) 126(49.2) 51(58.6) 0.130
Relaxation 60(17.8) 44(17.5) 16(18.6) 0.810
Meditation 57(16.7) 36(14.1) 21(24.1) 0.030*
Herbal Medications 46(13.7) 32(12.8) 14(16.5) 0.396
Yoga 22(6.4) 19(7.4) 3(3.5) 0.201
Visualization 19(5.6) 17(6.7) 2(2.3) 0.129
Homeopathy 14(4.3) 9(3.7) 5(6.1) 0.348
Tai Chi 3(0.9) 1(0.4) 2(2.4) 0.094
Attended traditional healing ceremony 3(0.9) 1(0.4) 2(2.4) 0.092
*p< 0.05. Percentage includes all respondents.
Table 3 Sequentially-Built Logistic Models of CAM use by racial category*
White
(n = 187)
Black
(n = 133)
Odds Ratio
(95% CI)
P-value Odds Ratio
(95% CI)
P-value
Model 1: Adequate Health Literacy Only
(Ref: Inadequate Health Literacy)
7.68
(2.35,25.1)
0.001 1.15
(0.50,2.64)
0.735
Model 2: Adequate Health Literacy and Education Only
(Ref: Inadequate Health Literacy)
7.70
(2.14,27.7)
0.002 0.86
(0.33,2.23)
0.756
Model 3: Adequate Health Literacy and Socio-Demographics
(Ref: Inadequate Health Literacy)
9.42
(1.66,53.5)
0.011 0.97
(0.27,3.48)
0.958
* Model 1-unadjusted. Model 2- adjusted for education category (< high school graduate, high school graduate, < college graduate, college graduate+). Model 3-
adjusted for socio-demographics (education category, age category, gender, income, employment status, marital status, and health status).
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increased CAM use [6,13-16], years of schooling may not
necessarily predict reading ability [25]. This suggests that
both educational attainment and health literacy need to be
included in studies assessing possible determinants of
CAM use. In our study, among whites, reading ability
related to utilizing CAM even after adjusting for educa-
tional attainment and other sociodemographic factors.
One possible explanation is that CAM may attract white
patients with increased reading skills regardless of years of
schooling or socioeconomic status. An implication of this
finding is that patients with improved reading skills may
utilize CAM for health promotion or health education
purposes. Studies including health literacy, CAM use and
preventative care or disease self-management outcomes
may provide insight into whether health literacy skills
influence the relationship between CAM use and patient
health behavior in this racial group. Of note, among Afri-
can Americans, we did not find an association between
health literacy and CAM use. This suggests that other fac-
tors may influence CAM use among African Americans.
Given our findings, additional studies are needed to corro-
borate our findings and investigate the mechanism by
which health literacy relates to CAM use by race.
This study has some limitations. The current study was
cross-sectional in nature and cannot speak to temporal
relationships or causality. Second, this study was con-
ducted at a single academic center and it is possible that
the subjects in this study were better educated and more
likely to have adequate health literacy skills than those at
community clinics or rural areas. It is also possible that
patients in an academic center were more likely to use
CAM secondary to having a higher number of chronic
conditions. Third, although adapted and tested, the I-
CAM-Q may require further validation and may not have
included all CAM therapies utilized in our population.
Furthermore, our analysis did not include reasons for
CAM use. Additional analysis including reasons for CAM
use may have assisted in understanding the distribution
of CAM use in our population. Fourth, although the
REALM-R is a valid measure of health literacy, it uses
medical terms which may not reflect the ability of partici-
pants to read CAM related words. Fifth, the lack of effect
of health literacy among African American respondents
might have been the result of inadequate sample size.
Sixth, our study was cross sectional and selection bias is
always a possibility. The high response rate in our sample
may have minimized the effect of this bias.
Conclusion
Although previous studies have demonstrated that CAM
use is associated with educational attainment [6,13-16], to
our knowledge this is the first study to examine the associa-
tion between health literacy and CAM use. In summary, we
found a race by literacy interaction suggesting that the rela-
tionship between health literacy and CAM use differed sig-
nificantly by race. We found that adequate health literacy
among whites is associated with increased CAM use as
compared to African Americans. This implies that racial
differences exist regarding the relationship of health literacy
with CAM use. Further research is needed to examine the
possible mechanisms by which health literacy and CAM
use are related. These studies should include analysis of
reasons for CAM use in order to provide insight into what
environmental factors contribute to CAM use. These
efforts may help identify which internal and external factors
in a diverse population increase the likelihood of CAM use.
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